Abstract: The Inventory of Callous and Unemotional Traits (ICU) was developed to measure callous-unemotional (CU) psychopathic traits in children and adolescents. Studies that have examined the factor structure of ICU showed considerable controversy. The aim of this study was to examine the factor structure and psychometric proprieties of the Portuguese translation of the ICU. A total of 1,011 children and adolescents (495 boys and 516 girls), mean age of 13.36 years, participated in this study. Exploratory factor analysis produced two factors: uncaring and callousness; Cronbach's α for each of the factor was .83 and .79 for the total score. Significant main gender and interaction between gender and age effects were found; girls reported lower CU traits than boys; children reported higher CU traits compared to preadolescents and adolescents, particularly in boys. CU also correlated with emotional symptoms, conduct problems, and psychosocial impairment. Furthermore, CU traits related to conduct problems both in boys and in girls, although this relationship was higher for boys. To conclude, findings of the present study showed that the Portuguese version of the ICU seems to be a reliable and valid instrument to assess CU traits among children and adolescents in Portugal. However, the original 3-factor model was not supported.
Accumulative number of studies has shown callous and unemotional (CU) traits as useful for designating a specific subgroup of children and adolescents with a distinctive pattern of severe conduct problems and antisocial behavior. This has led to the integration of CU traits into its diagnostic criteria for Conduct Disorder by including the specifier "With Limited Prosocial Emotions" in the recent revision of the Diagnostic and Statistical Manual (DSM-5; American Psychiatric Association [APA], 2013) . This new development necessitates research to test and refine the optimal indicators of the construct of CU traits.
The Inventory of Callous and Unemotional Traits (ICU; Frick, 2003) was developed to measure CU traits in children and adolescents. Studies that have examined the factor structure of ICU showed considerable controversy regarding its factor structure. Some studies supported a 3-factor model, with items loaded on a general CU factor and on three distinctive factors: Callousness (i.e., lack of empathy, remorse, and guilt), Uncaring (i.e., lack of caring about one's own performance and for the feelings of others), and Unemotional (i. e., lack of emotional expression). One of the earliest studies to have examined the factor structure of ICU was conducted by Essau and colleagues (2006) in a large sample of adolescents in Germany in which three factors were identified, namely, callousness, uncaring, and unemotional; their findings also showed that a bi-factor model fits the data best, indicating that all the ICU items loaded on these two factors and on a general factor. The same bi-factor structure has been reported by Kimonis et al. (2008) in a study of juvenile offenders in the United States, and by Fanti, Frick, and Georgiou (2009) in a study with community adolescents in Cyprus.
The 3-factor model as reported by Essau and colleagues (2006) has been replicated in different countries in clinical and community settings. For example, in a study of institutionalized youths in Spain, López-Romero, Gómez-Fraguela, and Romero (2015) found a 3-factor hierarchical model to emerge as the best fitting model with items loading on three of its subscales that comprises callousness, uncaring, and unemotional. Ciucci, Baroncelli, Franchi, Golmaryami, and Frick (2014) similarly found three subfactors (i.e., callousness, uncaring, unemotional) which loaded on an overarching general factor in a community study among Italian children. Pechorro, Ray, Barroso, Maroco, and Gonçalves (2016) also found support for a 3-factor related model in a sample of incarcerated male Portuguese juvenile offenders. However, the 2-factor structure was not tested in this study.
Some other studies proposed a 5-factor structure because none of the tested models showed an acceptable fit. For example, Feilhauser, Cima, and Arntz (2012) compared the factor structure of ICU among adolescents in youth detention center (i.e., clinical offenders), public school (i.e., healthy controls), under treatment for behavioral problems (i.e., externalizing non-offenders), and from Dutch Child Protection Board (i.e., nonclinical offenders). As their confirmatory factor analysis failed to produce acceptable fit for the 3-factor models, exploratory factor analysis was conducted and extracted five factors: lack of conscience (i.e., behavior indicative of a lack of conscience), uncaring (i.e., lack of caring about one's own behavior and that of others), unemotional (i.e., lack of emotional expression); callousness (i.e., callous attitude), and lack of empathy (i.e., lack of concern for others).
The results of these studies clearly show that the structure of callous-unemotional traits does not appear to depend on the nature of the sample (community, juvenile offenders, institutionalized, with behavior problems) or on more or less complex methodological approaches (with the exception of the Feilhauser and colleagues' study). Additionally, theoretical models suggest that callousunemotional traits are similar to psychopathic traits in adults, with three identical dimensions (Frick, Ray, Thornton, & Kahn, 2013; Frick & White, 2008) . On the other hand, based on different methodological options (i.e., exploratory and confirmatory factor analyses), the empirical tests of the theoretical model show that 2-and 3-factor models have the best fit.
The internal consistency of the ICU has been reported to range from good to excellent, with Cronbach's α ranging from .74 to .85 for the total ICU scores (Essau et al., 2006; Feilhauser et al., 2012; López-Romero et al., 2015) . The Cronbach's α for its subscales ranged from .53 to .81. Test-retest reliability over a 43-week period has been reported to be moderate, with test-retest reliability coefficient of .72 for the ICU total scores, and moderate for the subscales (rs > .42).
Studies have also examined the validity of ICU. Its convergent validity has been measured by computing the correlation of ICU with other measures of psychopathic traits and personality traits. Results showed that ICU correlated significantly and positively with other measures of psychopathic traits and aggression (Kimonis et al., 2008; López-Romero et al., 2015) and self-reported delinquency (Kimonis et al., 2008) . Within the ICU, the Callousness subscale was more strongly associated with the measures of aggression, and the Uncaring subscale was more strongly related to measures of offending. However, a recent study by Feilhauser et al. (2012) found poor support for the discriminant validity of ICU. The finding has been explained in terms of the exclusion of the social desirability scale in their study. Specifically, it was argued that those with high ICU could have manipulated their responses on ICU which make them more socially desirable. In terms of its discriminant validity, the ICU has been reported to differentiate between community and institutionalized adolescents (Pihet, Etter, Schmid, & Kimonis, 2015) .
Given these inconsistent findings, the specific aims of the present study were twofold: (1) to examine the factor structure of the Portuguese translation of the ICU psychopathic traits in a normative sample of children and adolescents, and (2) to examine its psychometric properties, including internal consistency, convergent and discriminant validity.
Method Participants
The sample was recruited in public schools and was composed of 1,011 children and adolescents, 495 boys and 516 girls, aged between 7 and 17 years old (M = 13.36, SD = 2.45) and in between the 1st and the 12th school grade (M = 7.57, SD = 2.3) . No gender differences were found for age and school year, p > .05.
An independent second sample, composed of 388 children and adolescents (12 of the participants were excluded due to missing values), 177 boys and 211 girls, aged between 7 and 17 years old (M = 13.9, SD = 2.88) and in between the 1st and the 12th school grade (M = 8.15, SD = 2.83) was used to perform confirmatory factor analyses. No gender differences were found for age and school year, p > .05.
Measures
Callous-unemotional traits were assessed by the Inventory of Callous-Unemotional Traits (ICU; Essau et al., 2006; Frick, 2003) , a self-report questionnaire composed of 24 items which can be answered in a 5-point Likert scale, ranging from 1 (= Never) to 5 (= Always) measuring three dimensions of callous-unemotional traits in childhood and adolescence: callousness, uncaring, and unemotional. Essau and colleagues (2006) found satisfactory to adequate internal consistency values, Cronbach's α between .64 (unemotional) and .73 (uncaring), and .77 for the total score. The ICU also correlated in the expected directions with selfreport measures of behavioral and emotional problems, antisocial behavior and personality, and its dimensions showed to predict problematic behavior in both genders (Essau et al., 2006) .
Emotional and behavioral problems were assessed by the Strengths and Difficulties Questionnaire (SDQ; Goodman, Meltzer, & Bailey, 1998 ; Portuguese version of Fleitlich, Loureiro, Fonseca, & Gaspar, 2005) . It is a self-report questionnaire which consists of 25 items and can be answered on a 3-point Likert scale (1 = Not true; 5 = A lot true). These 25 items can be divided into five dimensions (i.e., emotional symptoms, behavior problems, hyperactivity, peers relationship problems, and prosocial behavior) and a total difficulties score. Adequate internal consistency values were found in the original version, Cronbach's α between .61 (peers relationship problems) and .75 (emotional symptoms; Goodman et al., 1998) , and in the Portuguese version, Cronbach's α between .60 and 70 (parental version) and between .65 and .85 (teachers' version) (Abreu-Lima et al., 2010; Marzocchi et al., 2004) . There are no norms available for the self-rating Portuguese version. In the present study, the Cronbach's α for the SDQ subscales were found to range between .50 (behavior problems) and .73 (prosocial behavior); the Cronbach's α for the total score of difficulties was .65 and for the psychosocial impairment, it was .77.
Procedure
Data were collected in public schools after the School Boards' approvals and parental informed consent. Children and adolescents were assessed through a self-report protocol in a group context, after their informed consent and explanation of all ethical issues. The instructions were read aloud to children and supervision was provided during the administration of the research protocol, which took appropriately 20 min to complete.
Results

Exploratory Factor Analyses
Exploratory factor analyses were conducted to examine the dimensionality of the 24 items of the ICU. Following the original procedure, maximum likelihood estimation was used, with promax rotation. Items with loadings less than .40 and loading on more than one factor were excluded. Results of a scree test yielded two factors ( Table 1) .
The first factor was composed of items related to lack of caring about performance in tasks and for the other person's feelings. This factor was labeled Uncaring and explained about 22% of total variance. The second factor consisted of items showing a callous attitude toward others, including lack of empathy, guilt, and remorse for misdeeds, and was labeled Callousness; this factor explained about 20% of the total variance.
Confirmatory Factor Analyses
A confirmatory factor analysis (CFA) was then conducted on the ICU using EQS 6.1 (Bentler, 2005) . Four models were tested in an independent sample. First, a single-factor model with all items loading on one factor representing the callous-unemotional dimension; second, a correlated 2-factor model (corresponding to the callous and uncaring dimensions); third, a bi-factor model (callous and uncaring dimensions and a general factor) Figure 1 , and finally, Model 4 corresponds to the original 3-factor model structure (callous, uncaring, and unemotional dimensions), as proposed by Essau et al. (2006) . Maximum likelihood method was used. The following goodness-of-fit indexes and recommended cut-points were used to evaluate overall model fit: Goodness-of-Fit Index (GFI ! .90, good, and ! .95, desirable); Root-Mean-Square Error of Approximation (RMSEA .05, good fit; .08, acceptable fit; ! .10, poor fit); and Standardized Root-Mean-Square Residual (SRMR .08, good fit; = 0, perfect fit (Hu & Bentler, 1999) . The goodness-of-fit indexes are shown in Table 2 .
The 1-factor model inadequately fit the data, considering the criteria proposed for the fit indices (Hooper, Coughlan, & Mullen, 2008; Hu & Bentler, 1999) . Evidence obtained in our study demonstrated that models with two factors showed a significant improvement of the fit indices, particularly in model 3, a bi-factor model with two dimensions and a general factor, which showed a good fit, with a value of Satorra-Bentler's w 2 = 253.926, df = 133, p < .001, w 2 /df = 1.909, RMSEA = .048 (values below .08 considered acceptable), SRMR = .058 (< .06), GFI = .922 (> .90), and AGFI = .889 (> .90). In Table 2 , this 2-factor model also showed a better fit than the original 3-factor structure as proposed by Essau et al. (2006) .
Next, the gender invariance of the bi-factor model was examined. In order to compare nested models, Δw 2 criteria were used (Byrne & Stewart, 2006; Cheung & Rensvold, 2002) . The base model (M1) did not show any constraints. On the second model (M2), factor loading scores were restricted in order to be equivalent in both groups (males and females). On the last model (M3), both factor loading and intercepts were restricted in order to be gender equivalent. Results are shown in Table 3 . The chi-square change statistic indicated no significant differences between M1 and M2 (p = .077). Likewise, the comparison between M1 and M3 proved to be significant (p = .027). These values revealed that while the factor structure holds for both sexes, scalar invariance was not established.
Internal Consistency
The internal consistency for the total score was adequate, with a coefficient Cronbach's α equal to .79. The internal consistency of the two dimensions (callous and uncaring) was also good in that each dimension has a Cronbach's α of .83 ( Table 4) .
Inspection of the item-total correlation and coefficient alpha did not suggest that the deletion of any single item would significantly improve the internal consistency of the scale. The two dimensions were not significantly intercorrelated: the callousness scale correlated with the uncaring scale at .003 (p > .05). However, the total score of callous-unemotional traits correlated moderately with each dimension, .74 (p = .0001) with Uncaring and .67 (p = .0001) with Callousness.
Gender and Age Effects
Gender and age differences in the factor structure of the ICU scale were analyzed through multivariate variance analyses. The results showed a significant multivariate main effect of gender, Wilks' λ = .977, F(2, 829) = 9.883, p = .0001, η 2 = .023, and age, Wilks' λ = .928, F(4, 1,658) = 15.708, p = .0001, η 2 = .037, for the total ICU score, suggesting that girls reported significantly lower callousunemotional traits compared to boys. Further post hoc analyses, using the Scheffe method, revealed that 7-10 year olds reported significantly higher ICU traits compared to 11-14 year olds and compared to 15-17 year olds. No interaction effect between gender and age for the total ICU score was found (Table 5 ). Significant main effects of gender and age groups and significant interaction effects were also found for callousness and uncaring dimensions. Independently of age, boys scored higher than girls for both subscales. Similarly, 7-10 year olds scored higher than other age groups regardless of gender. Younger boys scored higher than the other groups.
Associations With Emotional and Behavioral Problems
The association between the ICU with internalizing and externalizing problems was examined using Pearson correlation coefficients. As expected, significant correlations were found between ICU total scores and the externalizing dimensions of the SDQ (Table 6 ). In contrast, the ICU scales were negatively correlated with the internalizing dimension of SDQ.
Association With Psychosocial Impairment
To test whether ICU scores were associated with indices of psychosocial impairment, ICU scale scores were correlated with the impact score from the SDQ. The ICU total scores ; df = degrees of freedom; GFI = goodness-of-fit index; AGFI = adjusted goodness-of-fit index; RMSEA = root-meansquare error of approximation; SRMR = standardized root mean residuals.
for the total sample correlated negatively with the impact of the difficulties (Table 6 ).
Independent Effects of CU Traits on Behavior Problems
To determine whether ICU items were associated with behavior problems in childhood and adolescence, a model was empirically tested using multi-sample path analyses by gender and age group. According to the theoretical models and the results of previous studies, a direct effect of the two dimensions of callous-unemotional traits on behavior problems was expected.
The estimation of the measurement parameters and structural components of the model was done through Amos 24 for Windows, according to the maximum likelihood method, after analyzing the associations between these variables. The validity of the model was examined by taking into account the adjustment of the observed covariance pattern to the theoretical specifications, through goodness-of-fit indexes. The percent of explained variance for the total score of difficulties was estimated according to gender and age group. In the multi-sample analyses, the parameters of the model were identical for the different samples; covariances were considered within each group.
The goodness-of-fit indexes controlling for gender were adequate, w 2 = 6.8, df = 2, p = .033, w 2 /df = 3.408. Other goodness-of-fit indexes were also adequate, suggesting an appropriate adjustment, RMSEA = .049, CFI = .97, NFI = .96, IFI = .97. The relationships between the constructs of the model, according to the standardized structural coefficients, are shown in Table 7 .
The goodness-of-fit indexes controlling for age were acceptable, w 2 = 34.4, df = 3, p = .0005, w 2 /df = 11.5. Other goodness-of-fit indexes were poor, suggesting an inadequate adjustment, CFI = .81, NFI = .81, IFI = .73, along with a high measurement error, RMSEA = .10. The relationships Gender Â Age Group F(2) = 2.75, p = .064; η 2 = .007 F(2) = 2.38, p = .093; η 2 = .006 F(2) = 4.43, p = .012; η 2 = .011 Notes. w 2 = Satorra-Bentler scaled chi-square; df = degrees of freedom; GFI = goodness-of-fit index; RMSEA = root-mean-square error of approximation; SRMR = standardized root-mean-square residual; ΔSBw 2 = change in chi-square; Δdf = change in chi-square degrees of freedom. M1 = Base model (no constraints); M2 = M1 with factor loadings constrained; M3 = M2 with factor loadings and intercepts constrained. between the constructs of the model, according to the standardized structural coefficients, are also shown in Table 7 .
Discussion
The main aim of this study was to examine the factor structure and correlates of the ICU (Essau et al., 2006; Frick, 2003) in a Portuguese normative sample of children and adolescents. In general, the findings supported the utility of the ICU as a measure of callous-unemotional traits in adolescents. Exploratory factor analyses indicated that callousunemotional traits have two main dimensions of behavior: uncaring and callousness. The first factor, uncaring, captured a dimension of behavior that focused on a lack of caring about performance in tasks and for the other person's feelings; the second factor, callousness, captured behavior that is characterized by a callous attitude toward others, including lack of empathy, guilt, and remorse for misdeeds.
Confirmatory factor analyses, performed in an independent sample, provided further support that a 2-factor hierarchical structure best fitted to the data, compared to the original one (Essau et al., 2006) , with these two dimensions loading on one general factor. These findings were in line with the results obtained by Essau and colleagues (2006) , Kimonis and colleagues (2008) , and Fanti and colleagues (2009) , who reported a similar bi-factor structure. Also, this structure had adequate fit for both boys and girls, supporting the factor structure equivalence between the two groups. However, the scalar invariance was not confirmed. In multigroup CFA, measurement invariance is critically important when comparing groups. In the present study, scalar invariance was not established, meaning that gender differences can be ambiguously interpreted as a true gender difference in callous-unemotional traits but also as different psychometric responses to the items. Although the literature shows the existence of gender differences in callous unemotional traits, this cross-group difference should be considered and investigated in further detail in future studies as it may represent a source of potentially valuable information about males and females.
Internal consistency values were adequate, both for the two dimensions and the total score, comparable to values of other adaptations, and higher than the values obtained by Essau and colleagues (2006) , demonstrating the homogeneity of both dimensions and the total score. Results have also shown that the elimination of one item did not improve substantially the internal consistency, indicating that that every item contributes to the total scale.
Although no hypotheses were formulated about gender differences for ICU dimensions and for the total score, analyses were conducted to investigate potential gender differences. In line with previous studies (Essau et al., 2006; Frick, 2003) , boys reported significantly higher scores on ICU, both for total and subscale scores. These findings were consistent with that of previous research indicating that men tend to score higher on women on all dimensions of psychopathy, including the callous-unemotional dimension (Colins, Fanti, Salekin, & Andershed, 2016; Gill & Stickle, 2016; Hecht, Berg, Lilienfeld, & Latzman, 2016; Vitale & Newman, 2001 ). Note. *p < .05; **p < .01; ***p < .001. Notes. β = regression coefficient; SE β = standard error of regression coefficient; p = probability value; R 2 = explained variance.
Our findings also showed significant age differences in ICU scores. Children, aged 7-10 year olds, reported significantly higher ICU traits compared to the other age groups (i.e., 11-14 and 15-17 year olds). Several studies show evidences for the stability of callous-unemotional traits from late childhood to early adolescence (for a review, see Frick et al., 2013; Frick & White, 2008) . However, this pattern of age-related changes from childhood to preadolescence and adolescence is consistent with the suggestion that a normative level of these traits may change over the course of development (Edens, Skeem, Cruise, & Cauffman, 2001; Fanti, Colins, Andershed, & Sikki, 2017; Seagrave & Grisso, 2002) and is also consistent with developmental research suggesting that the level of rebelliousness and antisocial attitudes is higher in early and middle adolescence and declines in later adolescence (Moffitt, 1993; Smith & Farrington, 2004) . These results were similar to the pattern obtained by Essau and colleagues (2006) that suggested that these developmental variations have to be taken into account when developing cut-off scores on scales measuring callous-unemotional traits, and are consistent with the results obtained through multi-sample path analyses, suggesting that there are other developmental factors that can influence the relationships between the variables and, consequently, explain their varied relationships within each age group.
The construct validity of the ICU also was supported by its associations with a measure of emotional and behavior problems. In agreement with previous studies (e.g., Ciucci et al., 2014; Thornton, Frick, Crapanzano, & Terranova, 2013) , our findings suggest that high levels of callousunemotional traits were, in general, associated with less emotional problems, more behavior problems, and higher psychosocial impairment, for both boys and girls. Specifically, the strongest correlation was found, as expected, between ICU and behavior problems; correlations were higher for boys than for girls. These findings could provide a pathway for future research in an attempt to understand the specific aspects of callous-unemotional traits that are related to specific emotional and/or behavioral problems, which in turn could lead to a better understanding of the risk factors involved in antisocial behavior.
When taking into account gender and age differences and their association with behavioral problems, both dimensions showed substantial associations for both genders; however, whereas the callousness factor had the main contribution for the boys' data, uncaring showed the main contribution for the girl's data. As expected, the model provided a better explanation of behavior problems for boys (e.g., Euler et al., 2015) . The same pattern of callousness was, in general, observed for age groups, although the results have to be interpreted with caution due to the measurement error. The explained variance for the two dimensions of callous-unemotional traits confirms the importance of these traits as correlates of behavior problems. Other individual factors might contribute to the development and maintenance of behavior problems; however, our findings seem to suggest that callous-unemotional traits do play an important role.
Although our findings are consistent with those of most previous studies, the study's limitations need to be taken into account when interpreting the results. The results obtained through exploratory factor analyses may present an item keying effect (when the reverse-scored items form a factor as a consequence of the keying, regardless of the proposed factor). Recent studies showed this keying effect with the ICU (e.g., Paiva-Salisbury, Gill, & Stickle, 2017; Ray, Frick, Thornton, Steingberg, & Cauffman, 2016) and, although the factor structure here reported is similar to the original structure obtained by Essau and colleagues (2006) , it is possible that the first factor may replicate this effect. Also, the lack of scalar (or strong) invariance should be addressed in future studies in order to evaluate true sex differences and replicate the structure through CFAs by age groups. Another limitation of the present study was its reliance on children and adolescents' self-reports for both the measure of callous-unemotional traits and the scale used to assess its validity, the SDQ. However, several studies have shown the inconsistency of parental/teacher and self-reports (Kamphaus & Frick, 1996; Van Roy, Groholt, Heyerdahl, & Clench-Aas, 2010; Verhulst & van der Ende, 1992) , which indicates that self-reports are an important assessment method for assessing emotions and behaviors that may not be directly observable. Future studies with a multi-method-multi-trait assessment matrix, assessing, in particular, emotional processing and its psychophysiological correlates, are needed to control for these limitations. Second, the cross-sectional nature of the study does not allow the study of causal directions between the variables and the study of the stability of these traits within individuals. Also, prospective longitudinal studies are needed to examine the predictive power of these traits for later antisocial behavior and its correlates. Third, this was a schoolbased survey. Because only adolescents whose parents agreed with their participation and attended school were assessed, future studies are needed to compare ICU cores and their associations with other external criteria between adolescents in various settings, namely with clinical disorders and/or in institutionalized settings.
To summarize, the ICU was designed to provide a comprehensive assessment of callous-unemotional traits in children and adolescents in order to overcome limitations in measures used to assess these traits in past research (Essau et al., 2006) . In the present study, callous-unemotional traits have proven to be an important construct related to behavioral problems. Although more work on the validity of the ICU is needed, the current findings provided more promising data on its structure, reliability, and validity and, also, support for its further development in other samples of youth.
